This editorial refers to 'Arterial stiffening is a heritable trait associated with arterial dilation but not wall thickening: a longitudinal study in the twins UK cohort' † , by M. Cecelja et al., on page 2282.
There has been keen interest over the last century in the cause of aortic and large elastic conduit artery degeneration seen from middle age in humans but not apparent in corresponding arteries of laboratory animals at any time of life (but surprisingly a feature of birds; see below). William Osler in Baltimore 1 and James Mackenzie in London 2 tackled these problems with enthusiasm but without benefits of the cuff sphygmomanometer, which had not yet (1900) found its place in clinical medicine. Both concentrated on the elastic media, referred to by Osler as 'vital rubber', and which was responsible for the mechanical elastic properties of the aortic and arterial wall.
Osler, a clinician and pathologist, separated arteriosclerosis into three different types: 'nodular', 'diffuse', and 'senile', probably corresponding to atherosclerosis, hypertension, and isolated systolic hypertension, respectively. 1 Introduction of the cuff sphygmomanometer subsequently assisted in separation of these groups, with 'diffuse' arteriosclerosis having elevation in both systolic and diastolic pressure, 'senile' having isolated systolic hypertension only, and atherosclerosis occurring with any blood pressure, and characterized by greater involvement of the intima of the aorta and major arteries. The disabilities and early deaths of US Presidents Wilson after the First World War, and Roosevelt after the Second World War focused attention on diffuse arteriosclerosis and on hypertension as the silent killer. Seymour Glagov, a cardiovascular pathologist from Chicago, [3] [4] [5] described the function of the elastic elements of the aortic and arterial media, and the destruction of elastic and muscular units in hypertensive animals, and in normal subjects with changes in age and blood pressure. He described the ageing change (senile arteriosclerosis) as due to fracture of elastin fibres in the media with disorganization of the normal medial pattern up to the point of 'medionecrosis', and diffuse arteriosclerosis as an extreme form of the ageing change, associated with target organ damage and leading to a marked increase in aortic stiffness, but with variable changes in the intima, at least in the aorta. This period, now 1950, was associated with introduction of effective antihypertensive drugs and acceptance of the vicious circle of hypertension, where hypertension begets hypertension by a renal mechanism, and of malignant hypertension potentially being curable. 6 The next 50 years were to become the greatest for the pharmaceutical companies with respect to development and use of cardiovascular drugs.
As the 'nodular' and 'diffuse' forms of arteriosclerosis began to come under control from effective antihypertensive drugs with minimal side effects, attention shifted to Osler's 'vital rubber' of the aortic media, its disturbed elastic function with advancing years, and the genetic and environmental causes. Osler 1 had noted that arteriosclerotic disease tended to run in families, and directed attention to the quality of vital rubber that one had inherited and the environmental factors that contributed to change, including poor diet, inactivity, obesity, and smoking. This matter is taken up in this issue of the journal in a study from an experimental group at Kings College Hospital in London, as a follow-up of an investigation of twins conducted by Dr Marina Cecelja with Phil Chowienczyk. 7 The authors sought a marker of arterial function as a cushion, and settled on carotid-femoral pulse wave velocity (PWV), and compared its change with aorta-internal diameter, wall thickness, and carotid intima-media thickness, also measured by ultrasound. As previously discussed in a smaller, distinct twin cohort, 8 not only PWV, but also waveform characteristics are strongly heritable. We have demonstrated in a previous analysis of waveforms from the UK Twin study that the pulsatile loading characteristics (as manifest by the augmentation index from arterial pressure waveform analysis) are very heritable (37%), 9 with relatively little extra contribution from body morphometry or mean arterial pressure. The current study was complemented by newer measures of aortic structure and function using more sophisticated modern techniques including cardiac magnetic resonance (CMR). What emerged from this study is a persuasive argument that properties of the vital rubber, described by Osler, were indeed heritable while Turkeys and other birds usually have high blood pressure and high heart rate. They exhibit early aortic degeneration of the same type as that described by Osler, Glagov, and Cecelja. The problem had come to notice first in turkeys for commercial reasons: because farm-bred turkeys often expired suddenly before harvest, from aortic rupture of underlying dissecting aneurysm. It is now regular practice in farming of turkeys to treat with reserpine to lower blood pressure, and thereby to delay aortic degeneration, dissection, and rupture. The studies of turkeys establish a genetic link with predisposition to aortic degeneration, while prevention of aortic rupture with drugs points to the link between rupture and prevention of degeneration. The studies also introduced the modern medical treatment of patients with aortic dissection in conjunction with surgical repair. 11 Cecelja et al. are to be complimented for their work on genetics of aortic degeneration and rupture. 7 We look forward to further analysis of the underlying mechanisms. The authors do not report heart rate or pulse pressure. The latter can readily be calculated from their tables. The engineering theory of material fatigue relates fatigue and eventual fracture to the number of cycles of stress, and the magnitude of pulsatile stress. 11 We predict that further analysis of these data will show that the increase in aortic PWV with age will be related to the product of heart rate and pulse pressure.
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